Introduction {#Sec1}
============

Improvements in medical detection and intervention \[[@CR1]\], alongside an aging population, have resulted in a growing number of cancer survivors. Cancer survivorship is now viewed as a distinct phase in the cancer treatment spectrum with unique biomedical and psychosocial effects \[[@CR2]\] which may affect daily functioning and quality of life \[[@CR3]\]. Survivorship research places an emphasis on optimizing physiological, psychosocial, and functional outcomes for cancer survivors and their families \[[@CR4]\] such as the well-documented treatment-related side effects; pain, fatigue, depression, anxiety, sleep disturbance, and reductions in aerobic capacity; and deleterious alterations in body composition \[[@CR5], [@CR6]\].

Health behaviors including greater engagement in physical activity are associated with a lower risk of diseases such as cardiovascular disease \[[@CR7]\] and lower all cause and cancer-specific mortality \[[@CR8]\]. This may be due to the overwhelming evidence showing that exercise in cancer survivors improves health-related fitness and quality of life \[[@CR9]\] in addition to having a positive effect on symptoms of cancer treatment such as fatigue \[[@CR10]\], depression \[[@CR11]\], and sleep quality \[[@CR12]\]. This has led to the development of physical activity guidelines specific to cancer survivors \[[@CR13]\].

Although cancer survivors are primed for health behavior change following cancer diagnosis \[[@CR14], [@CR15]\], few cancer survivors are meeting lifestyle guidelines including physical activity and nutrition \[[@CR16]\] due to lack of the knowledge and skills to return to positive health behaviors \[[@CR17]\]. Healthcare professionals believe that lifestyle advice should be tailored to the individuals and should be focused on small and achievable changes, however, report feeling that they were not the "right" person to provide advice and were lacking in time and resources \[[@CR18]\]. The need for individualized, community-based programming designed for cancer survivors, specifically regarding exercise programming \[[@CR9]\], is an unfulfilled need recognized by the broader medical community \[[@CR19]\]. Satisfying this need would provide survivors and their supporters the necessary resources and support to address some of the challenges they face post-diagnosis \[[@CR20]\].

In 2014, Knights Cabin Cancer retreats were created as a community-based program to support cancer survivors and their supporters in their transition from cancer patient to living a life of wellness post-cancer diagnosis (Lesser et al., 2019 \[[@CR21]\]). Survivors and their supporters can attend a weekend long health education and behavior retreat to improve the likelihood of change and maintenance in health behavior in a supportive community of other people with cancer. During the weekend, attendees can participate in guided hikes, yoga, classes on nutrition, physical activity, stress, sleep management techniques, and facilitated workshops on behavior change and habit formation. All programming is evidence based, taught by experts in the area, and based on the theory of behavior change. Retreats are an opportunity for survivors and their supporters to take the time to rest, reflect, and refocus on their health while providing the ability to connect with other survivors to increase their social support.

Knights Cabin Cancer retreats may represent an ideal opportunity and environment to fill the gap in health education and behavioral change. It is unknown, however, whether the program improves quality of life, physical activity, and psychosocial health. We therefore utilized a single group pre- and post-test study design that aimed to evaluate attendance at a Knights Cabin Cancer retreat on health-related quality of life, physical activity, and psychosocial health 3 months post-retreat in cancer survivors. We hypothesized that the educational workshops, social support, and goal-setting workshop would improve quality of life, physical activity, and the associated psychosocial domains. The aim of this study is to evaluate Knights Cabin Cancer retreats on the quality of life, physical activity, and psychosocial health of participants at a 3-month follow-up. This evaluation will improve Knights Cabin programming and provide future direction for Knights Cabin research.

Materials and Methods {#Sec2}
=====================

Study Population {#Sec3}
----------------

Participants learned of Knights Cabin Cancer retreats through word of mouth, social media, and website postings. If they were interested in participating, they contacted Knights Cabin. The potential participants were asked to get their treating physicians (oncologists or family physician) to complete a medical clearance form for physical activity (PARMED-X). The physician provides a summary of medical history, two separate blood pressures, limitations to exercise (if any) and required restrictions of exercise, or if exercise must be medically supervised by a Certified Exercise Physiologist.

If there were any questions about conditions or medications, the physician was contacted. This occurred once due to an unclear statement about a previous heart condition. The information was clarified, and the participant was cleared for unsupervised exercise. All cancer types are invited to participate in the retreat. Cancer survivors who are on immunosuppressants or who are not medically stable are excluded from participating in retreats.

Knights Cabin Cancer Retreats {#Sec4}
-----------------------------

Cancer survivors were encouraged to bring a supporter to the retreat in order to provide encouragement and continued assistance in achieving health behavior change as well as to help supporters in reducing compassion fatigue and improving their own health. The multidimensional focus of Knights Cabin programming is based around the health behavior components that are rooted in evidence regarding their impact on cancer survivor health in either a physical or psychosocial domain in addition to counseling on adherence to the behavior. The retreat begins with an introduction to behavior change using the theory of planned behavior due to its extensive research with cancer survivors \[[@CR9]\]. Over the course of a weekend retreat, cancer survivors and their supporters are engaged in education on physical activity and nutrition, sleep hygiene, mindfulness workshops, stress management, and participate in activities such as yoga and hiking. All activities are done as a group with survivors and their supporters following a detailed schedule that factors in time for both educational and participatory events as well as leisure time, time blocks for educational components, and participatory events average 90 min (Table [1](#Tab1){ref-type="table"}). All education provided is based on current evidence-based guidelines in the field of oncology and presented by volunteers with expertise in the area such as yoga instructors, certified exercise physiologists, dieticians, and sleep experts. At the end of the retreat, cancer survivors engage in a goal-setting workshop focusing on health habit change based on influencing different constructs of the theory of planned behavior such as social support or physical activity enjoyment. Individuals primarily chose to plan their health behavior changes around physical activity due to the emphasis placed on the importance of physical activity in cancer survivorship.Table 1Example of Knights Cabin Cancer retreat program schedulingDay 13:00 pmArrival/check-in5:00 pmOrientationRetreat orientationFacilitators: Knights Cabin Board of Directors5:30 pmIntroduction to behavior changeAn overview of the key elements of behavior change.Facilitator: certified exercise physiologist6:00 pmDinner7:30 pmMeditationGuided meditation.Facilitator: meditation expertDay 28:30 amBreakfast9:15 amHikeLocation and length weather dependentFacilitator: certified exercise physiologist11:30 amLunch12:30 pmExercise and cancerBenefits and exercise prescriptionFacilitator: certified exercise physiologist1:30 pmYogaFacilitator: yoga instructor3:00 pmPsychologistDealing with traumaFacilitator: registered psychologist4:30 pmFree time5:30 pmDinner7:00 pmImproving sleepSleep management techniques.Facilitator: sleep expert8:00 pmGroup chatIncreasing social supportDay 38:30 amBreakfast9:30 amNutritionFollowing the American Cancer Association's nutritional guidelinesFacilitator: registered dietician10:30 amEvaluationBehavioral change facilitation and program evaluationFacilitators: certified exercise physiologist11:00 amFree time12:00 pmLunch1:30 pmYogaFacilitator: certified yoga instructor2:00 pmCheckout

Questionnaires {#Sec5}
--------------

Knights Cabin Cancer participants were directed to complete an online survey before and 3 months after attending a Knights Cabin Cancer retreat. Reminders for follow up survey completion were done via email prompt with a direct link to the online survey.

Demographic, medical characteristics, and cancer history were collected by self-report and included current age, gender, marital status, education, employment status, height, weight, comorbidities, body mass index (calculated by height and weight), cancer type, stage of cancer, and treatment (chemotherapy, surgery, radiation). Participants self-reported their smoking status as never smoked, having quit smoking in the last 6 months, or being a regular smoker.

Physical activity was assessed using the Godin Leisure-Time Exercise Questionnaire \[[@CR22]\]. This questionnaire was used to calculate average weekly frequency and duration of physical activity with three separate intensity categories: light (minimal effort, no perspiration), moderate (not exhausting, light perspiration), and vigorous (heart beats rapidly, sweating) over the past month. An evaluation of the Godin Leisure-Time Exercise Questionnaire found a 1-month test-retest reliability of 0.62 \[[@CR23],[@CR24]\] and concurrent validity coefficient of 0.32 when measured against accelerometry data \[[@CR24]\].

Health-related quality of life was assessed by the Medical Outcomes Study 36-Item Short Form (SF-36) survey \[[@CR25]\]. The SF36 contains eight subscales that can be summed and weighted to provide a physical component summary score and a mental component summary score. Higher scores indicate better functioning. The validity and reliability of the SF-36 has been established in cancer survivors \[[@CR26]\] revealing Cronbach's α coefficient for all subscales ranging from 0.60 to 0.85, test-retest scores from 0.81 to 0.93, and validity coefficients of ≥ 0.61 for all subscales.

Three scales were used to measure the psychosocial variables: perceived stress was assessed by the Perceived Stress Scale \[[@CR27]\] which has a Cronbach's α of 0.87 and a test-retest reliability score of 0.86 \[[@CR28]\]. Self-esteem was assessed by the Rosenberg Self-Esteem Scale \[[@CR29]\] which has a Cronbach's α and test-retest of 0.88 and a construct validity of 0.46 to 0.71 \[[@CR30]\]. Depression was measured by the Center for Epidemiologic Studies-Depression (CES-D) scale \[[@CR31]\]. In an evaluation with a cancer population, the CES-D had a Cronbach's α of 0.89 and a test-retest score of 0.57. The correlations between the CES-D and other depressive assessments were between 0.65 and 0.77 \[[@CR32]\].

Statistical Analysis {#Sec6}
--------------------

Baseline data are presented as mean and standard deviation for continuous data and number and percentage for categorical data. A paired *t* test was used to assess change in health-related quality of life, physical activity, perceived stress, self-esteem, and depression at baseline and 3-month follow-up. Significance was set at *p* \< 0.05.

Results {#Sec7}
=======

One-hundred thirty-seven cancer survivors and 67 of their supporters attended one of eleven Knights Cabin Cancer retreats hosted across Canada from 2014 through 2018. Data on supporters was not collected while all cancer survivors completed pre-retreat questionnaires. Of the cancer survivors who completed a pre-retreat questionnaire, only 85 of the 137 participants completed a post-retreat questionnaire at 3 months. Due to anonymous data collection and issues with data linkage, of those 85 individuals, 51 individuals are included in this evaluation.

Of the 51 individuals for whom we have pre- and post-retreat survey data, mean (SD) age was 53 (10.5). The majority of cancer survivors were female (94.2%), married or common law (64.7%), completed university/college or higher (70.6%), and were not currently working (45.1%) (Table [2](#Tab2){ref-type="table"}).Table 2Demographic characteristics of participants (*n* = 51)Demographic variables*N* (%)Age mean, SD(53, 10.5)  30--396 (11.8%)  40--49 years8 (15.7%)  50--59 years20 (39.2%)  \> 60 years17 (33.3%)Sex  Male3 (5.9%)  Female48 (94.2%)Marital status  Married/common law33 (64.7%)  Not married/common law18 (35.3%)Education  Completed university/college or higher36 (70.6%)  Some university/college or lower15 (29.4%)Employment Status  Employed full/part-time23 (45.1%)  Not employed28 (54.9%)

Cancer survivors self-reported height and weight with an average body mass index of 27.6 (4.6) and the majority being in the overweight or obese category (58.8%). Most survivors underwent treatment in the form of radiation, surgery, and/or chemotherapy, and many were still receiving treatment at the time of the retreat (45.1%).The majority of cancer survivors reported 1 or more comorbidities (53%) with arthritis being the highest reported comorbidity (33.3%) (Table [3](#Tab3){ref-type="table"}).Table 3Medical characteristics of population (*n* = 51)Medical variables*N* (%)Body mass index (mean, SD) 27.6, 4.60  Healthy16 (31.4%)  Overweight13 (25.5%)  Obese17 (33.3%)Number of comorbidities  None19 (37.3%)  116 (31.4%)  26 (11.8%)  \> 35 (9.8%)Most common comorbidities  High blood pressure10 (19.6%)  High cholesterol7 (13.7%)  Arthritis17 (33.3%)Smoking status  Never smoked33 (64.7%)  Ex-smoker14 (27.5%)  Current smoker2 (3.9%)Stage of cancer at diagnosis  112 (23.5%)  215 (29.4%)  313 (25.5%)  42 (3.9%)Type of cancer  Breast38 (74.5%)  Other10 (19.6%)Treatment received  Surgery    No25 (49.0%)    Yes15 (29.4%)  Chemotherapy    No20 (39.2%)    Yes28 (54.9%)  Radiation Therapy    No4 (7.8%)    Yes47 (92.2%)Current treatment status  Completed11 (21.6%)  Receiving treatment23 (45.1%)

Results of the health-related quality of life questionnaire are depicted by domains of mental and physical component summaries as well as their independent categories. The mental component summary of health-related quality of life (SF-36) was significantly improved at follow-up (*p* \< 0.016), while the physical component summary was not significantly improved (*p* = 0.139). When the independent categories of health-related quality of life were analyzed, there was an improvement in the pain, general health, vitality, and emotional domains of health-related quality of life (*p* \< 0.05) (Table [4](#Tab4){ref-type="table"}).Table 4Pre- and post-scores of health-related quality of life, perceived stress score, self-esteem, depression, and physical activity in cancer survivors who attended a Knights Cabin Cancer retreat (*n* = 51)Pre Mean (SD)Post Mean (SD)*p* valueSF-36 health-related quality of life  Physical component summary40.09 (8.07)41.45 (7.92)0.139  Mental component summary38.06 (10.87)41.53 (10.92)0.016Quality of life subscales  Physical functioning71.60 (24.65)75.32 (21.58)0.104  Role physical28.92 (42.24)32.35 (43.96)0.530  Bodily pain57.92 (19.07)64.75 (21.80)0.012  General health56.80 (22.56)61.71 (21.98)0.025  Vitality43.19 (23.00)53.24 (24.80)0.001  Social functioning69.61 (25.65)72.79 (24.20)0.364  Role emotional37.25 (43.02)50.33 (45.89)0.040  Mental health68.71 (18.76)73.18 (20.10)0.102  Perceived stress score24.55 (8.49)22.16 (9.83)0.054  Self-esteem score28.57 (7.65)31.12 (5.97)0.016  Depression score8.74 (5.63)6.98 (6.26)0.016  Physical activity score77.90 (66.5)101.4 (15.56)0.048SF-36 health-related quality of life. Higher score represents a more favorable health statePerceived stress score. Higher score represents a higher perceived rate of stressSelf-esteem score. Higher scores indicate higher self-esteemDepression score. Higher scores indicate greater severity of depression. Less than 4 is minimal or none, 5--9 mild, and 10--14 moderatePhysical activity score. A leisure score index of greater than 24 is considered active inclusive of light, moderate, and vigorous activity with higher weightings with intensity

Participants reported an improvement in physical activity with an average score of 77 (66.5) prior to attending the retreat and an average score of 101 (14.6) 3 months post-attending a retreat (*p* = 0.048).

In addition, participants showed an improvement in their self-esteem (*p* = 0.016) and depression (*p* = 0.016)) after 3-month follow-up compared to before attending a Knights Cabin Cancer retreat but did not show a significant improvement in perceived stress (*p* = 0.054) (Table [4](#Tab4){ref-type="table"}).

Discussion {#Sec8}
==========

Cancer survivors who participated in a Knight's Cabin Cancer retreat showed an improvement in health-related quality of life in the SF-36 mental component score as well as the domains of pain, general health, vitality, and emotional health. Cancer survivors also showed an increase in physical activity and self-esteem and a reduction in depression (depression scores were only indicative of mild depression prior to the retreat). This suggests that Knights Cabin Cancer retreats are successful in improving physical activity and can have a positive impact on elements of cancer survivor health-related quality of life and psychosocial health which aligns with our hypothesis.

These results are consistent with other behavioral lifestyle interventions that improve physical activity behavior among cancer survivors which have shown improved health outcomes \[[@CR33], [@CR34]\]. To our knowledge, Knights Cabin offers a lifestyle approach that is unique due to its retreat format that allows for built-in social support while incorporating broader health behaviors. The improvement in physical activity reported after a Knights Cabin Cancer retreat suggests an increased interest, and short-term adherence, to apply knowledge regarding physical activity engagement. This is in line with the knowledge that cancer survivors are interested and able to participate in physical activity \[[@CR35]\]. It is worth noting that prior to the retreat, the average physical activity score was 66 and considered to be physically active although there was a large standard deviation. A Cochrane review noted that cancer survivors who have greater physical activity participation also showed higher health-related quality of life and reduced anxiety, fatigue, pain, and sleep disturbance \[[@CR36]\]. Although not the objective of this paper, we also noted a significant correlation (*p* = 0.024) between the general domain of health-related quality of life and physical activity score.

In addition to engaging participants in physical activity education, counseling, and practice, Knights Cabin Cancer retreats focus on a holistic approach to health behavior. This includes a focus on the practice of mindfulness, stress management, sleep health, and behavioral modification. An approach that broadly focuses on stress and coping is essential given the high amount of psychosocial distress that is reported among cancer survivors \[[@CR37]\]. Retreat participants report significant reductions in depression (although baseline values were not clinically significant) and improvements in perceived stress, however, are not at a significant level (*p* = 0.054), suggesting that this broad approach may improve health behavior with a positive impact on psychosocial health. Broad approaches such as mindfulness have previously been shown to improve a range of symptoms among breast cancer survivors that includes the anxiety associated with fear of recurrence \[[@CR38]\].

Our exploratory analysis of Knights Cabin Cancer retreats has important strengths and limitations. One of the strengths of the study is that, to the best of our knowledge, this is the first multidimensional community-based health behavior retreat for adult cancer survivors in Canada that has assessed physical and psychosocial health impact. We believe there is a greater likelihood of engagement in this program due to it occurring over the course of a weekend allowing for working adults with many commitments to engage in self-care. The effectiveness of unsupervised, home-based exercise programming compared with supervised, facility-based exercise programming has been assessed. Compared with exercising independently, exercise in facilities utilizing group formatting prompted greater adherence, potentially due to the social factors that patients are exposed to \[[@CR39]\]. The retreat format is cost-effective compared with supervised exercise training while allowing for the necessary social factors to improve adherence.

This exploratory analysis suggests that Knights Cabin Cancer retreats may have a positive impact on the quality of life, physical activity, and psychosocial health of cancer survivors. However, given that retreats are a one-time occurrence, future research is necessary to determine whether regular follow up after a retreat is more effective at facilitating and sustaining health behavior changes. For instance, while we saw a significant improvement in physical activity, it was modest and may suggest challenges in adhering to physical activity programming post-retreat. Future research aims to engage participants throughout the follow-up period to increase the likelihood of successful behavior maintenance. In addition, more information needs to be gathered regarding cancer survivor healthcare needs posttreatment and whether Knights Cabin programming meets the gaps in healthcare provisions. It is also worth noting that the majority of cancer survivors who attend Knights Cabin programming are women with breast cancer, and there may be different outcomes in other survivor populations. It has been noted that while women with breast cancer make up 22% of the survivor population, they represent 60% of the participants in randomized trials \[[@CR40]\].

Study Limitations {#Sec9}
-----------------

The most significant limitations of our study is likely the self-report of physical activity and medical data and our small sample size due to low response rate and missing data that led to an underpowered sample for the research question. The low response rate and missing data is a weakness of this analysis as we were only able to make pre-post comparisons on the 51 participants who completed follow-up questionnaires. One of the reasons for low response rate may be due to not providing sufficient email reminders regarding questionnaire completion. Three email reminders were added in at later retreats which dramatically improved completion rates. In addition, confidentiality was achieved by having individuals use initials only when completing baseline and follow-up questionnaires; however, due to inconsistency in the initials, there was further loss of data due to an inability to match data. Additionally, it should be noted that there were no corrections for multiple comparisons in analysis due to the small sample size. Other potential limitations of this pilot work are a lack of data to provide evidence regarding other health changes that may have occurred between attending a Knights Cabin Cancer retreat and the time of completing a follow-up questionnaire. For instance, participant feedback suggests that there may have been some additional health challenges, such as cancer reoccurrence, which occurred during this 3-month follow-up that could have affected program impact; however, this was not captured. Lastly, there is no comparative control group, and therefore, we are unable to know whether the changes observed would have occurred independent of attending a retreat.

Clinical Implications {#Sec10}
---------------------

Knights Cabin Cancer retreats have the potential to improve health-related quality of life and physical activity and improve psychosocial health among cancer survivors. Given the call for innovative approaches bridging clinical and community resources in survivorship care \[[@CR41]\], Knights Cabin Cancer retreats represents a potential solution to this complex problem. However, it is necessary to assess the ability of this type of programming to be sustainable and provide equal access to care within a diverse population of cancer survivors. In addition, it is imperative that a further understanding of the clinical impact of the individual program aspects to be evaluate to isolate their independent contribution to health outcomes.
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